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assure such a residual system on the surface that the mean stress in fatigue is 
reduced, longer component life can be expected. One of the rather simple ways to 
achieve such a stress system is to apply shot peening [66]. In this technique the 
tensile strength of the surface is increased by means of the compressive residual 
stresses developed in the skin of the metal. 

The quality of a machined surface can be affected by a number of commer¬ 
cial processes and it can be defined in terms of the surface roughness measured in 
microinches. However, a definition of roughness alone does not convey the entire 
picture; the process of material removal is extremely complex and may result in 
detrimental surface layer alterations. This can lead to such problems as grinding 
burns, stress corrosion, cracks, distortion, and increased residual stresses. These 
features, in turn, influence the fatigue resistance and performance of hardware. Es¬ 
pecially harmful can be abusive grinding. In such cases the decrease in endurance 
limit can be much more than 10%. Where high-temperature nickel-base and tita¬ 
nium alloys are involved the loss in fatigue resistance can become as high as 30%. 
This is especially noticeable in high-cycle fatigue. 

In addition to the purely mechanical means of surface finishing electrical dis¬ 
charge machining (EDM) can seriously affect the fatigue strength, particularly in 
the case of highly stressed components. In the event of EDM roughing, the outer 
layer of metal can undergo microstructural changes, local overheating, and cracking, 
which may extend further, into the adjacent layers of the material. Other methods 
of chemical and electrochemical machining appear to have a relatively smaller effect 
on the endurance limit. The surface finish can, of course, be improved by mitigat¬ 
ing heat-affected zones, cracks, and other detrimental layers in critically stressed 
components [61]. 

EFFECT OF CREEP 

There is virtually no thermal effect on the endurance limit of a conventional struc¬ 
tural material up to about 650°. The development of creep, even for carbon steels, 
is also insignificant at these moderate temperatures. However, where this effect 
becomes more pronounced at a higher temperature, a simple method for combin¬ 
ing endurance limit and creep is shown in Fig. 13.3 [67]. The fatigue strength at 
a completely reversed cycle and the static creep strength are plotted on the two 
axes for a given design temperature, defining the two points of the straight-line 
approximation, which is considered to be relatively conservative. The area under 
the curve denotes safe region, whereas any combination of alternating and creep 
stresses falling above the line is not acceptable. It should be added that the exper¬ 
imental results fall closer to an elliptical curve, drawn between points A and B in 
Fig. 13.3. 


EFFECT OF CORROSION 

A mechanism that can lower the endurance limit is corrosion. The combination 
of fatigue and corrosion, called corrosion fatigue, is a serious problem because the 
corrosion products can act as a wedge, opening the crack. This results in about a 



